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?*r4X%^ : W = 1 . 2/«m f *-**>Hfc : L = 0. 12^mtt 

fcwmn 1 2 b^to^ nBti, mmmm^fe 1 6 b^ds«± 

[0 0 6 1 3 

K^r> y -7° V "7 r lx>xHJ^^<!:i; J: oT«j&£*i& 0 c: 

0 0 nAMt^^tt^o 
[0 0 6 23 

«fl5£«ffi<ii£:£JttScLt\ MiJ^mffiflt^^mffifltJ: J9f6:ittL«om7J^T- 
[0 0 6 33 

NIMO S F ET 1 1 Btf) KW MMWiM 1 2 BtC^^tL. NlMO 

S FET 1 1 B<7>V-*(2, iMtEiSWM 6 B O^ifcSfi V s s 
NIMO S FET 1 1 B<DY- Y (i. H«IUi£&*#: 1 6 B<7)^*fiV s s iik± 

<^>a±(Dm!±i 7 Bizmfczti, R^mm®$&*fe 1 6 B<7)«^mi±v d a tit 

£0. 4V<hf£;£1-&o 
[0 0 6 43 
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-^-v: 19/ 



JttfcSB 1 3 B<DmmXtl I N 1 OSEEffifi, ###««®^fi 1 0B« 

nmm^mfcztiZo itmu 1 3 bowj^jja^ i n 2 (±nmmo s f e t 1 

1 BO KW JttSE«Pl 3BOtiU2m, NIMOSFET 1 1 BO 

»t«M£*U it3£g&l 3Bco^l/>y^±I(i, #*^«Ie]^ffi 1 0 
Bco^%«fiJ^±-e^i9, JtlSSBl 3 Bom7^>vOTI?gJi, HfrfS#^#^I 
Mil 0 BO^Mf£mT^&& 0 

Jt<K^ 1 3 BOtfi^W^vii, -1. 0V-0. 4V^l)lV>yt 

[0 0 6 5] 

Lfz*) ^ y 9 B ('J 5 >f g) LT*«mj±B N * m^J-f 4 - £ 

NM0SfflBO^««ffiBN=Srth^j-t*JtiS!SBl 3 B 'J S -7 * -*& 1 9 
[0 0 6 6] 

116 'J 5 > 9&*ffiz-tzVcnm \ 3 BO— WSr^-tiaKBI-e** 

o EI6{:/TtJ:^:x Jt$£*B 1 3B(i, *^T>y8Bl 8Bt, 'J < y*-g|U 
9 B%mz.X&V) , 'J ^ yjr-Wl 9Bii, 1/y^MllB, 1 1 2B, 3 > 
13B, 1 14B, 'J^ '^-fflMOSFETl 1 5B, 1 1 6 B £ 

ioj:-5=&w*Ei»*fflv^i:, v * * -escse l r mat 

[0 0 6 73 

JiffiO'; ^ y 9 BCiot, ^ 7 MJEEf ^W^-MC 

£1% ^itXS^TL/imo#^#*«laI^g 1 0 BI3v>T, y-*- 
3HgW<Z>*fl3S«: Ofrb-rJ NSMOSFETl lB<OVU 

JyWMl d s^ftf&OffiK&^fct lOfffi^yX^ 1 1 lBCMt^ 
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O 

[0 0 6 8] 

>XK, V-X-*«1<7>mf£M£ Ofrby'yXM^m&Zit, NIMOSFE 

1 1 2 B^^-r^o 

[0 0 6 9] 

i/vx^ i 1 1 Buf&^^mffifii t&tiLXib-r 

^.IffiBNt £=J 1 1 3 B-CJtigcU >/<V-* 1 1 3 BOtti^J** 

HcSHa$*ifc'; 5 7^-fflMOSFET 1 1 5BS:tV/t7$*-6It 
t'ct 19. 3^mflEBNO±&K(|HjR£flp£&,l£j&*T?§£ 0 
[0 0 7 03 

itSEBNO±Ka, NIMOSFET1 1 B#7f 7^U'f-7ttt?: 
[0 0 7 13 

1 1 2Bfc«iW$:Hfc*ffiia (TR'J * y h*BE) fcth^jLJ: 
9 ti-^^JEBNt*3>/N-V-^ l l 4 B-CJfctfcU n 1 1 4 BO 

fctJTWr- hizmm^fitzV ^ y 9 — fflMO S F E T 1 1 5B^t>/t7?^ 
^> Cl <h tc J: t9 . mRMl±B-N<DTmzmm*toz-Z>Zt&X^2>o 
[0 0 7 23 

JlO^mJE (^'^^7X) &jHf*-r*fc, G I DLMUcfc OBMS ( 
Vth) — ^®E&1 4 BW7^ - M-y^W ><7)^^^t>«9, 
-7 * 3^7* y K o y * (Mm & "7 - K/n* y ? tffrfr h & < , ^***HT*^388-C 

[0 0 7 33 

tfz. ]E<DmUmJ± (7t7-KM^7X) *jHf*^*fc, MOSFETA 5 ' 
7x^;w^#-9#14£^U Htit (Vth) -^01114 607^-^7 



tfclliE# 2003-3062066 



#fl 2 0 0 2 -3 0 6 1 3 8 ^- V \ 21/ 

fc*5, H7HNSlMOSFETHWt-&*K*JEVb s ^fb$^;t|OK 
W >Sit Ids O v ^ a U — v 3 ^fi^^i-o EI 7 tCTK-f J: tc, MO S F E 
TK#r5EOKJEEJ£JLtO"7 * 7- K/svf (Ei"e{±-7°^ xffiij) £jHt£fcKW 

[o o 7 4] 

^KmJEBNOTISfi. N1M0SFET1 1 BCG I DLW^L^v^ 

J±P^¥^om^J«BE1ftOJiK) (i. NIMOSFET1 lB^5f5W# 
- 9 # t£ 4: ^ £ * v > $g H <7) m & iz & £ £ ft & i t £ L v ^ 
[0 0 7 5] 

±^<7)^J-Cfi, VV7s9 1 1 1 B, 112 Biz femLtzm&ZTFLtz-t)^ >j * 

13B, 1 1 4 BtcA2j£-tf"C£ 
[0 0 7 6] 

[0 0 7 7] 

o 

[0 0 7 8] 

Hfig (Vth) -5S0E&1 4 Bti, MOSFETOV-^-StMOlEit 
1 6 tC@£g£*i£1im<7>N3!MO S FET<^ft^ftO|fffi^^o£iIh&£ 

o 
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[0 0 7 93 

(i3(?)ii«) 

i8(i, 0 3<7)HMOf^^^^#S^*«HIS&^g2 0 A£^1-|I]{&[3&& 

o 

0 ¥#83M»IIli&£gS 2 OAli, PIMOSFET2 1 At 

fcmffiM2 2 Atfrb%2>*-*3L&L2 5 At, JfciS«B2 3 A (Jt«^S) 

KW>m» (Ids) -;£0S§2 4 A (3I«SEEW&3N£) &fj||£l 

[0 0 8 03 

^3 0HMOff^|gjci3v>T. MOS FET<7)^fnm»fL{i, WAlf, Vgs = l 
V „ VDD=1V, V s s = - Kl-f VTOtt^o 

Kl"f>*«t (Ids) -^0I&2 4 AtiMOS FETOf&fOffitO&^ft* 
or- h«J±fi!<7) Kl/^f >«SEj&*— 5E"r&£«fc ? HMO S F E T<£>3l«mJEE£ffl| 
#p-t&HIiS& (IttElift) -e&&o -<7)PMMOSFET2 lOhy^y 

**-9->rX£, f-^^wups : w= 1 yum, : l = o. 12 //mtt-s 

o 

[0 0 8 13 

i-c»±±i5 "iajs^tt*»*v>" tv^^tic^tu 2 0 p PM/mrt^i 

0 0// A Wn^ttl)o 
[0 0 8 23 

[0 0 8 33 

PIMOSFET2 1 AOV-^li, ^Hi2 2 ACil?^, PIMOS 
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FET2 lAcOK^'Xi, $kmm&*fe2 6<7)^«fiVs s^^tu P 
IMOSFET2 1 AW- Ki, &«®j&##2 6 0«itfi[V s s KgMfcS 

[0 0 8 43 

Jticg5 2 3 A<7)I$A* I N 1 OiJIili, &fltlilft*#2 6 <DWMM1±V d 
dUI^^tt, Jt3M2 3 AOMteIA^ I N 2 li PIMO S F E T 2 1 A<D 
V-Xlz&mZtL, itm.U2 3 AOIIlili, PIM0SFET2 1 A(7)S«mfiE 
BPK£M££*l& 0 Jfc$i!SK2 3 Aomtfl^vOiiRSte, *m®iE&^:#2 6 <7>m 
MSEEVd (m_t-C*0, TR*±> *®IhI^#:2 6W«gi)±Vd d^Tt** 

--T\ Jt<!CT2 3 AOffi^Vvfi, 0. 6V~2. 0V<7)lEl/>y^ 

[0 0 8 53 

[0 0 8 6] 

J: ^ Lt, >m?t, (Ids) — 7EEJJ&2 4 A(i, MO S F E TO 

i±BP^tu^]-r^>^<7)-e*i9, mmmv&*fo2 6 t:Ki$tL^MopiMos 

FET<^WHO RW >mi/t I d stf^rZ^fzmtZ&o 

[0 0 8 73 
(IM O^Off^liO 

o 

EI 9 ^^1"J: -5 f$MfHI%^i2 OBIi, NSMOSFET2 1 Bt 
€tSI2 2Bt^«b^^ ; e-^#g2 5Bh, W2 3B (Jttfc^S) tfr 
t44KH>l» (Ids) — ^ElJf&2 4 B (3kKmJEEil&#g:) 4:, 
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^-v: 24/ 



&*&2 6 t^Mt^o 
[0 0 8 83 

H4 OHM^ff^^iSV^T, MO S FET^lIli, tflJxJf, Vgs = l 
V, VDD=1V. V s s = OcoBtOV-y;- Klx-f ^r^m»fLti-^o 

KV^f >mv)ft (Ids) ~fcm2 4Bl±MOSFET<Dmmm<7)&Z>ft:M: 

®-t^H]{l& (*«mJ±P^^) ;<7)NIM0SFET2 lB(Of7> 

y^^t'fX?:, ^--v^^ipl : W = 1 ^m, ^-v^g : L = 0. 12 jumtir 

[0 0 8 93 

1"* (^<iSSW^v>h^»li^H 0 ^m«2 2B(i, 6 

0 0 ^ A$:®ffi-f2>i><Dt1-2>o 
[0 0 9 03 

ilfl5emffiffifc«:JtttL-C, WSlEi^iDIf.}: WttU^om^yT?- 
[0 0 9 13 

NIMOSFET2 1 BOKl/>f mWMM.2 2BKgM£S*u NlMO 

S FET 2 1 B<7)V->U±. S«l§]g&*#:2 6 O^lftmfc V s s KgM£$*L, N 
SM0SFET2 1B^-Hi, *«HIjSM^2 6 OtilffV d d fc«Mft$ 

[0 0 9 23 

Jtic^2 3B(OliAi I N 1 comffifltfi, ftmiHW#2 6 0*W*JEV d 
d HK5££ *U Jt^SB 2 3 B <D$L®mMAt> I N 2 (iNlMO S F E T 2 1 BO 
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Jt3£g&2 3 B(7>m#l^v(2, -1. 0V-0. 4 VOlEl/Vyi: 
[0 0 9 3] 

^HMom^iiu^^^ 2 (omMmm t mm^ ttmu 2 3 b omti ^ > v 

[0 0 9 4] 

•rOcfcd t-Lt, KM >m?£ (Ids) 2 4 Bi± N MOS F E TO 

JEEB N£*ljfll1- *K &»08&#fl:2 6 tElStUt^NSMO S 
FETOfliW KM I d s tffrZ^tzmt %z> 0 

[0 0 9 53 

(* 5 (Dmmmm) 

HlOtt, m 5 0^*fe^>^^#*^a$fl^fe«EIK^e 3 0 Sr^1"|IIKB|-e 

& o 

<Z>^®-C^LfcRMS (Vth) -»14 A, 14Bt, rt»i:jHA7 7r 
3 1 *ffiz.tz%km®ffi*fo3 6frb%2> 0 Mm (V t h) — teES&I 4 A, 14 
BOitlEBP, BN^M@^#:3 6 F*JOffi}I^ y "7 r 3 UtJSt-5N 
M, PIMO S F E T©f nmiSlECiS!$*i/; t Ot»*-6 0 
[0 0 9 63 

>kiz, ^mm^fm^isif^mw. (vt. h) -smg&i 4 a, i 4B^v^; 

8fc9i"t&o ^Wc&v^T, fl^?77 3 1 «t^M0 S FETfi^TO 
PlMOSFETOIds = 2 4 0 ^A/ i «m, Vth = 0. 35V. 
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NlMOSFETOIds = 6 0 0juA/^m, Vth = 0. 3 5V. 
PiMOSFETW=2/,m, L = 0 . 1 2 M m x 
NlMOSFETW=l//m, L = 0 . 1 2 ju rru 

f U, I«EBN, BP = 0V (7*>7-WT^) <0^\Z^ MftU 
m&ftt Lt, T = -4 CC (l&ifi) , T= 1 2 5r (ffifi) (0#S^ifTt 
> Hffi (V t h) — 5e®K 1 4 A, 1 4B»t, T = -4 Or tCj3 
v^T, IkfcfcJEBN, BP = 0. 3 5V (7t7-K/U7^) £jHtfc*&£\ 
T=12 5r (ffizfi) tiJ^T, IMgmffiBN, BP = -0. 35V (/< 
£^tfc4&£-tf> 411) S^«EE*^X.T, 

-r-f y ^X-7-$;>(Bt@ft'>5 > (SPICE) KJ: 

yUlz-va >££^£EI 1 1 tc^-fo 
[0 0 9 7] 

m 1 1 njs^-c, mmizmM'*? 7731 <o«ag«jEfit, «Mft»4»«/^y -7 r 

3 l^^f^ ^;^X7-y>fi"e*4o Ell 1 KtH-TXi (CRMft (V t h 
) — 4A, 14B£JBv>fc&£\ J* * f -f y 9 J 4 Xv- v £> 

[0 0 9 8] 

f §1^7 77 3 lOlfeCTEEfc, mW. (V t h) — 4 A, 14 
B£ffiv>fc&£\ Hffi (Vth) -^Hi^l4A, HB^t^o/: 

mi 2ci5^ «ttt±iag-c*i), i^ttwm^ dog) Lfc i ;-*m« 

£ ClT(±#KMtJE£ 0. 4 V<h LT®SffiH#'fkLT^L^^\ iSSEE 
IlltV t h^tftX^7^ '^y^Xv-yvra^i^li, s&icv t 

fi\ VDD=lVOR#. #H5SJEE?&*0. 3 5 Vfcfc* <fc 7 Kfg£LT*3 < t „ 
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OS9^v>ti, 3 5»t*4, & U VDD= 2 VCiofc*^ #flsmj±{±, 0 
&t£<J«75 ? £> 19 „ GIDL3MW*ffi-C Ll^o - *i£ $ i tzif 2> fzib^ >J?7h [UBS 
[0 0 9 9] 

(I6^i«) 

0 1 3 n^-r i ? *iMt@l&tl4 0 w\ umofg 1 outfit 

KV^f>II (Ids) — 5£Ei&2 4 A, 2 4B^ FWK;* ^ V 0gfr 4 
1 (-oo^'jt^M^) ^#x.7t*»[U£&^#:3 6rt><b£&o KW> 
«I (I ds) -M24A, 2 4 BO^mffiB P, B N^«(5IJ^^3 
6 f*JO^ -=6 'J M^tM^Nl, P1M0 S F E TO-etL-rtLO^mJElC^ 

[01003 

^^'J 01&4 1 (i, N1M0 SFET42i:iSh7>X77r-ht, ffitt 
^«lt?4 3i:, tfyh»4 4fc, 7-m4 5tm<tttU^o IE 
IW&itt*^ 4 3 t Ltli, Mil^ DRAM^t^y^, SRAMWCMO 
wr-^j^W "bft&o DRAM, SRAMfli, Ell3KjFLfc 

^LT, NlM0SFET4 2OKI/^Xi, SBflM&tt*^ 3 £gs|fc$*L, 
NIM0SFET4 2OV-^tt, h*l4 4 KgMfcSfL, NlMOSFET 
4 2 CO^- h^»7- K*§U 5 fcgM*$*LTV*& 0 
[0 1 0 1 J 

£0 J: Kl/>f >tt (Ids) -5e@K24A, 2 4BC<tt), ^^EJ 

SM^4 6rttc3fe««JEEB P, BN«M&£*i£-<!:tCj: *K ^ ^ V ®S& 4 1 1*1 
ON1MO S F E T 4 2 i3 i Z/M^ L^V^PI^^v^liNlMO S F E TO 

WKI/'f >«aE**, ^Jt^14> y n -k x if ib o §|££t£7&sfcv> «t a KftflfflJ £ *i 
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[0 10 2] 

sua, %7(Dnn<vfmt~&z¥mfeMm®&mwz^®&mv&2>o 

IHC^ti^:, ##^*«[1I£&^S 5 0 (±. Hu^^^lS:^2<7)^ife 
^ff^^L^Rilt (V t h) -^0^1 4 A, HBt, SRAM|s]j&51 ( 

SHit (V t h) — 7E0JE& 1 4 A, 1 4 BcO^mJEB P, BN«0W# 
5 6ft<7)SRAM[pIj&5 1 ^ffit^Nl, PlMOS FETWf nfti^if 

[0 10 33 

>x^, ^mMvfmtz&if&mm. (v t h) -^ms&i 4 a, 1 4bw: 

Cl t l<z± £b£ \z o ^ X , - tc «fc £ 9Hie* £ -CKMt £ o 
01 5 K£«mEE£?Htfcv^£-£, Vt h^-^t J: ? 

tt^*&^-o#iasos^«£Et SRAMoi*any^x'7-y>^ito 

[0 1 0 4] 

msm^j it * m & z. t a*-? § & 0 

[0 10 53 

II 7C/TtJ:^:, Mfi£ (V t h) 4 A, 1 4B^^BP, B 

-@f&6 1 ODIi, r ? -^A^-e^>i9 > CLKii, ^n 7 ^A^^o 
MOSFETOVt hTitet^ft&o oiD, Pflfg (V t h) — ^0S& 1 4 A, 
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[0 10 63 

(m 9 (omm^MB) 

mi 8(±, S9oiiMo^^^^#sfr*ft[iB&^e^^i-[ei]^[g-e*^o 

Ell 8tc^-TJ:^tc, ^#*«mg&^S7 0(±, ifHt (Vth) -7E@j&l 
4 A, 14BOai^BP, BNJ, *«®S§W7 6 ftOMlbM^T > 7 1 
l:Kt^MO S FET^iflffi:ffl^f:^(7)1:^^o NIMO S F E TtW 
M»lM^^T>7 0 (7)tti^jmEE{i, V t hJ^_t-e<fc£OT\ Vt 

h tC^^1-^>o 

[0 10 7] 

Lrt-U H1£ (Vth) -^@j^l 4 A, 1 4B^i>^ V t h f£— te 
[0 10 83 

(m i o (Dmm^m) 

il9(i, ^1 OO^MOf^^i^^^^^lil^M^^-riill^lil-r^^ 

o 

HI 9tc^i-J:d^> ^fM«@^18 0(i, Pli (V t h) -te®!® 1 
4 A, 14B<7>m*fBP, BN^*^[1IW#:8 6|*IOSS$IJ^^^^-^ (V 
CO : Voltage Control Oscillator) 8 1 £ff tf^MO S F E T<7)*«mi±^ 
ffi^&<7)-?r£>£o ^WT^tE^^i^MOSFEToy-Mt IfUCT^ 

[0 10 93 

^OMOSFET^IftE^il (Vth) -^@{&om;d£^x.&MUc 
<fc *K A*«i±^Mt-^^rSm)ar^i|f140S«m4, /n-txii^o^^t 

[0 1103 

mi 9 IZTFLfzmmte, -$JT&*K AMff^MOSFET^y-F 
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[0 111] 

1 1 oni^ii) 

H2 0(i, fill 1 0»<7)BS^#^>###:^IiI^a^^-rilIl^[llT^^> 

o 

HI 2 0 H^fi 9 fiMftHKtI9 0 fi, Hfit (V t h) -^01^ 1 
4 A, HB^BP, BN^If@m9 6rtOCMOSny^||§9 
l^*«mj±t Lxm^tzi><D-C&Z> 0 CMOSny ^@^9 l<7)ii®fl|(i, 

d i/d t =c vx^h(Dx\ mm^mtkfti^ y°^t^^ h^%mf&*m 

[0 112] 

M2 0 ^L£Hli&(i, C MO S n v y * 0iJ&<7>— $J-e& ^ , £>f>^& 
ilttOCMO S n v y ^iKf^tCM^^^it f^ti^v^ 0 
[0 113] 

1 2 vymmmm) 

m 2 1 (i, $12 ^n^ff^j;#^>#*#:^*iii^g i o o £^i-mi&m 

111 2 1 tc^-Tid^, ^^ffiUJ^Sl OOii, Hfii (V t h) -7E0J& 
14 A, 14Bcottly3BP, B N ZMmmffi^fo l 0 6 rtoratffrljip* v I'- * 
(CCO I current control oscillator ) 1 0 1 <?M W?- 9U^>^WL^J±. t 

# $c#14 * iia*t & i> <ox$> %> o 

[0 1143 

m 1 3 (Dmmvrm) 

m 2 2 M\ $ 1 3 OHi&c7)BS^^^^>###:*«|DliiS 1 2 0 
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111 2 2 iZjpirX^lz, gm (ffiln^/^ * : hmEEO^b^fT^ K 

w ymmwmtwm-k) — 1 2 1 a, 1 2 1 b pmmo s f 

ET 1 2 2 AI^NIMO SFET1 22Bli, ^rfi^ffiy- YtYVJ 
h7>^^ cogm iam-T £ - t &X # -5 o 

[0 1153 
[0 1163 

w±^L^i9C m^i ^famL7t^m:tL^\ ¥-mfo&u±i<zm$k 

<DMO SFETZffiz.fzmm®9&*fct, mifS^OMO SFETOH^ 
fee £: iz X «9 , ^##^IU^S<7)^^MbL7t:i#^c7) K w ^aTl^S 

[0 117] 

2 fc. If Mm 2 tcifiifc L tz%W iz X *U2\ luffi K W >m-i/t(i> -9" P -y v 
mfcJfVk$:'J?%<-?2>Xolzx£^ ifz s Wkm7°utXlzX^X5El&Ztifzm* 
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[0 118] 

#u Hfrta*«mj±p^#m^, mrie^e-^fflMos feto km ym^t. 
? Lfz^ttzx-ox^ mnm&^mzmwztifzM%k(VMos FET^-etL^ 

COM (V t h) ^-e^i^it, £ L<(2, Zti^tMD KW >m&t (Ids 
) ^5i^;^ ? T'^ 0 :©J:9^ MOSFETOSUfi (V t h) i> L< 
HV]y4>mm. (Ids) ^^r^-ofzmt^ *K MiK*#:(7)MOM0SF 

[0 1193 

msmax-hh ztK^^x, mmmm*mzw.mztifzm%k<nMo sfeto 

^rfi^fKDmm (Vth) ^^i^ii:, £L<fi, ^ti-rtteo K yMM 
(Ids) ^^^^^.h^-ei^o Z\<D£oK^ MO S F E T<DMW. (V t h 
) & L < fi K W >mit (Ids) ^-e^> o feU £ & , ^«[g^#:(7)fl^<7) 
MO S F E Tco Kl/^f >m^^ftii^fltHP^^n^,o 
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[0 12 0] 

o 

[0 12 1] 

ia*aHI^^(7)B?ig«fimJi, 7>o, HulB^E-^fflPMMO S FETtCG I D 
L L * v>$t m cons. K t95g £ ft, l»gE*«*E8HSE#g:<Z> m^j Wffiffi 

<^Tili, HufiS*«0if&^:#<7)*^mflz:^T. itufB^- PMMO S F 
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